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The mean value of r\ expressed by
(°V F (r) dr~TrF (r) dr, J o                                    J Q
is qtf\ that is, the mean value of the maximum kinetic energy attained during the vibration is equal to the kinetic energy of a projectile. The mean of all the actual kinetic energies of the vibrators is the half of this; but would rise to equality with the mean energy of the projectiles, if the velocities of the latter, instead of being uniform, as above supposed, were distributed according to the Maxwellian law.
If we are content to assume the law of distribution, p e~h^~, leaving only the constant h to be determined, the investigation may be much simplified. Thus from (5*7) the gain of energy from the collision is
£r2 — |/32 = 2qp cos <f> (v — p cos </>) 4- 2gV.
The chance of the collision in question is proportional to the relative velocity (v — p cos (/>) ; and in the stationary state the whole gain of energy is zero. Hence
-W dp d$ (2gp cos $(v-p cos (/>)2 + 2gV} = 0.
In the integration with respect to <p the odd powers of cos <f> vanish.    Hence
f00
2qv     p dp e-W (qv* - p2) = 0 ; Jo
so that
h = l/qv-, as in (61).)2 + cubes of q, J P
